Purpose: Apart from organizational issues, quality of inter-professional collaboration during ethical decision-making may affect the intention to leave one's job. To determine whether ethical climate is associated with the intention to leave after adjustment for country, ICU and clinicians characteristics.
Introduction
It becomes more and more challenging for hospital managers worldwide to retain clinicians in intensive care units (ICU) [1] [2] [3] [4] [5] . Currently, about 18-23% of ICU clinicians express an intention to leave their job in the United States and Europe [6, 7] . Besides irregular working hours and night/weekend shifts in an often chaotic and noisy environment, clinicians are increasingly confronted with morally distressing situations often related to decision-making at end-of-life (EOL) [7] [8] [9] [10] [11] [12] [13] . The combination of technical innovation, which often prevents patient's natural death, and the increasing number of potentially inappropriate admissions [7, 8, 14] render EOL decisions stressful, with postponed decision-making or even decision-paralysis as a consequence [7, 8, 14] . Whereas acute moral distress related to decision-paralysis may induce overt conflicts in the team [10, 15] , more chronic forms of unexpressed moral distress such as frustration, guilt, maladaptive behavior, can ultimately cause job turnover [14] [15] [16] [17] [18] [19] [20] [21] . As one of the strongest and most important predictors of actual turnover in health care, besides job satisfaction, has been found to be turnover intention [1] [2] [3] [4] [5] [6] . Past efforts to reduce burnout and job leave have mainly focused on empowering individuals' resilience skills [5, 7, 9] . However, timely sharing knowledge, experience and values between different professions within an open climate may further help in reducing moral distress and subsequently intention to leave [7] [8] [9] [10] [11] [12] [13] [14] [15] 20] . To our knowledge, the relationship between the intent to leave and the quality of inter-professional collaboration with regards to ethical decision-making in the ICU has never been assessed.
The main objective of this study, as shown in Fig. 1 , was to assess the relationship between the quality of the ethical climate in the ICU and intent to leave after taking country, ICU, and clinician factors into account. We hypothesized that the better the quality of ethical climate in the ICU, the lower the intent to leave among clinicians.
Methodology

Ethics
This study was approved by the ethics committees of all participating centers and the Danish National Health Authority. Informed consent was required in all countries. The questionnaires are available in the electronic supplementary material (ESM 1).
Data collection and ethical climate instruments
This study is part of the DISPROPRICUS study, which aimed to assess whether the quality of the ethical climate in ICU is associated with the predictive value of perceptions of excessive care, in regards to patients' 1-year outcomes, as well as to the time until written treatment limitation decisions during ICU stay and death [14, 20] . ICU characteristics were collected by the local investigators between March and May 2014. Country-specific health variables were retrieved from a prior publication [14] . As proxy of the average wage at country level, we used countries' Big Mac index (i.e. the cost of a Big Mac in 120 different countries) as retrieved from the world bank website. This index is a global, well-known and simple economic standard reflecting countries' purchase power parity [21] . Clinicians of 68 adult ICUs in 12 European countries (Belgium, Czech Republic, Denmark, France, Germany, Greece, Hungary, Italy, Portugal, United Kingdom, Sweden, the Netherlands) and the US completed questionnaires on personal characteristics, working conditions and the ethical climate prevailing in their units using the ethical decision-making climate questionnaire (EDMCQ) [20] . This self-assessment questionnaire consists of 32 items with 4-or 5-point Likert scale options; 11 items are on end-of-life care practices [11] ; 11 on interdisciplinary reflection, collaboration, and communication [22] and 11 on leadership skills of senior doctors [23, 24] . The theoretical framework of this instrument can be found in a previous publication [20] . The EDMCQ was first validated and determined via exploratory and confirmatory factor analysis, which identified seven important factors: F1 culture of not avoiding EOL decisions; F2 culture of mutual respect within the interdisciplinary team; F3 practice and culture of open interdisciplinary reflection; F4 self-reflective and empowering leadership by physician; F5 practice and culture of ethical awareness; F6 active decision-making by physicians; F7 active involvement of nurses in EOL care and decision-making [20] . Cluster analysis was subsequently used to determine categorically which kind of ethical decision climate characterized each of the ICUs [20, 25] . This analysis yielded four mutually exclusive climates: good, average with (+) and average without (−) involvement of nurses at end-of-life, and poor. The risk of death and of receiving a written treatment-limitation decision in patients perceived by clinicians as receiving excessive care was higher in ICUs with a good climate than in those with a poor one. The differences in these endpoints between the average and the poor climates were less obvious, but still in favor of the former compared to the latter, thus objectively validating the EDMCQ instrument [14, 20] .
Next to the measured demographical characteristics, clinicians were also asked to report whether they actively considered leaving their current job [20, 14] . Although intention to leave is not always followed by action, the reverse relationship always exists, and intent can manifest itself some time before (from months to years) actually leaving the job [6] . For this reason, the intent to leave is presently regarded as "the most direct and immediate antecedent of overt turnover behavior" [26] .
Data analysis
The primary endpoint of this study is intent to leave categorized as a binary (yes or no) outcome.
Univariate analysis
Fisher's exact tests and Pearson Chi-square tests were used for comparing categorical variables and Mann-Whitney U tests (or t test where appropriate) for comparing continuous variables. Results are presented as numbers (%) and medians (25th-75th percentiles). Twosided p values were calculated and compared with 5% to identify potential variables for inclusion in a subsequent multivariate analysis.
Multivariate analysis
We performed two hierarchical logistic mixed effect models to assess the multivariate associations between the characteristics reported in Table 1 and intention to leave, with independent random effects at the level of ICU and countries to account for correlation between measurements obtained in the same ICU, hospital and country [25] . The first model, including the four EDMCQ clusters, provides insight into the association between the overall quality of the ethical climate in a unit and intent to leave. The second model, including the seven EDMCQ factors, provides more detailed information on the association between each of the EDMCQ factors and clinicians' intent to leave their job in a unit.
The models were built using a backward elimination method. In particular, we started with a full model, including all characteristics that were identified as significantly associated with intent to leave at the 5% significance level in the univariate analysis and proceeded by removing characteristics with the highest p value, one by one recursively, until the p values for all characteristics were below 0.1. We checked for the presence of significant interaction effects. The sole interaction effect (p = 0.02) that was significant at the 5% level, namely between role and hours, was included in the final models.
Results of the association between ethical climate clusters and factors were expressed in (adjusted) odds ratios (OR) together with 95% confidence intervals. To aid interpretation, the results from the fitted models were standardized to adjusted percentages for the entire population, using direct standardization [25] . In the standardization process, random effects were repeatedly drawn randomly from normal distributions centred at zero with variance given by its residual maximum likelihood estimate [27] . Approximate normal-based 95% confidence intervals for these adjusted percentages were calculated; in these, the sampling variance was obtained as the sampling variance of the standardized percentages upon ignoring the imprecision in the estimated regression coefficients, plus the variability in these percentages as the regression coefficients are repeatedly drawn from their (multivariate) sampling distributions centred at the maximum likelihood estimates. The analysis was performed in RStudio, version 1.0.15. Since intention to leave is analyzed in a multi-level analysis approach, we also assessed which parts of the variance of intention to leave are on the country, ICU and the individual clinician level (Statistical Appendix).
Results
Country-, ICU-and clinician variables are reported in Differences between clinicians with and without intent to leave are provided in Table 1 . After adjusting for clinicians' characteristics within an ICU and country, the risk of intent to leave was lower in clinicians working in ICUs in a good (OR 0.58, 95% CI 0.35-0.96), average (+) (OR 0.68, 95% CI 0.46-0.99) and average (−) (OR 0.62, 95% CI 0.40-0.98) climate compared to clinicians working in ICUs with a poor climate. Results are provided in Table 2 . The adjusted probabilities to leave one's job in the respective climates are shown in Fig. 2 (all p < 0.05 in comparison to the poor climate). The most important independent ethical climate factors associated with intent to leave were mutual respect within the interdisciplinary team (OR 0.77 95% CI 0.66-0.90), open interdisciplinary reflection (OR 0.73 95% CI 0.62-0.86) and not avoiding EOL decisions by physicians (OR 0.87 95% CI 0.77-0.98) ( Table 2) . Interestingly, younger age, clinicians working in countries with a higher Big Mac index and clinicians working in ICUs with a higher mortality, were independent factors, significantly associated with a higher intent to job leave in both models (with a p < 0.05). Figure 3 shows a significant interaction effect between professional role and average hours per week of clinicians as associated with intent to leave. Clinicians who worked more hours per week had a higher intent to leave, especially if they were in a nursing role (p = 0.004).
Discussion
This is the first large multicenter study showing that the quality of the ethical climate in ICU is associated with the intention to leave one's job, even after accounting for the impact of country, ICU and clinician characteristics. Measuring ethical climate by means of the EDMCQ [20] helped to identify several modifiable factors, which could be targeted to reduce intent to leave in the ICU.
Moreover, our study reveals that job mobility is more substantial in countries with a higher purchasing power [2, 6, 21, 28] , and confirms that younger ICU clinicians tend to be less afraid to leave their current workplace [28, 29] . These results suggest that less modifiable external/environmental factors (e.g., labor market, perceived employment opportunities, job alternatives, economic concerns,…) and clinician characteristics (e.g. age) might play an important role in ICU clinicians' intention or willingness to enter, leave or remain in the current job, profession and/or the organization as well [16, 29, 30] .
Although pay and financial benefits may substantially help in reducing the intent to leave an ICU job [6, 28, 30] , creating favorable working conditions for clinicians by ensuring a right work-family balance and lowering the work pressure [1, 2, 28, 30 ] may be at least as important. Limiting the number of working hours per week is one of the measures to achieve this goal and has already been identified as an important factor in several previous studies [2, 5, 6, 30] . We found that this was specifically more important in nurses ( Fig. 3) .
Extending previous research on the detrimental effect of high mortality in the ICU on workload, moral distress and burnout [7, 8, 11, 31] , our study highlights its positive association with intent to leave. This suggests that intent to leave could be further reduced by improving triage and advanced care planning before ICU admission [32] . Moreover, our study showed a protective association between the quality of the ethical climate and intent to leave in the ICU which is in line with contemporary studies where lack of collaboration, disrespectful communication and distrust among team members are recognized as direct factors of increased job dissatisfaction and moral distress among ICU clinicians [7, 19, [33] [34] [35] [36] .
Moral distress occurs when an individual's moral integrity is seriously compromised, either because one feels unable to act in accordance with core values or obligations, or attempted actions fail to achieve the desired outcome [37] . Therefore, moving from pure knowledgebased discussions to more knowledge and value-based reflections may be of utmost importance to reduce clinicians' moral distress [14, 15, 20] and quality of care [7, 8, 14, 32] . Mutual respect which allows interdisciplinary reflection [33, 36, 39] , together with the non-avoidance of EOL decisions in the ICU, were the two most important ethical climate factors associated with a lower intent to leave the job in our study. The key position of senior physicians in the EDM process [7, 8, 12, 14] and the fact that senior doctors tend to overrate their leadership-and decision-making capacities at EOL [11, 12] naturally points them for future interventions, especially in ICUs with a poor ethical climate [14] . Restoring meaning and a sense of wellbeing in physicians may not only improve intention to leave but might also make the ICU a highly respected and desirable place to work [7, 8, 12, 15, 37] . Every clinician needs to feel confident to promote change within the team for the benefit of the patient and their families [15, 32, [36] [37] [38] [39] [12, 14, 15, 20] . Strengths of the study include the large number and multi-national inclusion of participants, the use of a validated questionnaire to assess the ethical climate in the ICU, the high response rate of 63% and the use of logistic mixed effect models to account for correlation within ICUs and countries, as well as standardization to aid interpretation. Our study also has some limitations. First, the ICUs were not selected at random, which may have affected the external validity of our results. Second, all variables were measured with self-reported questions, so a common method bias may exist [40] . To increase the validity of the outcomes, assessment of actual turnover behavior ought to be included in future research. Within our cross-sectional approach, we could not enable causal interpretations [25, 27] . Future studies should longitudinally examine how ethical climate in the ICU and its outcomes develop over time, or evaluate the effect of specific interventions on the ethical climate. Finally, we did not explore meanings associated with ethical decision-making and the intent to leave, using qualitative research (e.g. focus groups). Nevertheless, the EDMCQ instrument enables ICUs to take a 'snapshot' of the EDM, as perceived by their team members. The findings of our study suggest that multidimensional interventions are necessary to address ethical climates at ICU-and individual level. Further research should focus on interview perceptions of staff members within their ICUs to create tailored and sustainable interventions to improve mutual respect, interdisciplinary reflections and active decision-making at end of life.
Conclusion
This is the first large multicenter study showing an independent association between clinicians' intention to leave their job and the quality of the ethical climate in ICU. Interventions aiming to reduce or prevent intent to leave among the ICU workforce, may be more effective when they focus on improving their ethical climate through encouraging mutual respect, open interdisciplinary reflection and active decision-making by making (senior) physicians aware of their unique position in facilitating discussions about EOL decisions.
